Activin receptor-like kinase-2 inhibits activin signaling by blocking the binding of activin to its type II receptor.
Activin receptor-like kinase-2 (Alk2) has been shown to be a promiscuous type I receptor for the transforming growth factor beta (TGFbeta) family of growth and differentiation factors, such as activin, bone morphogenetic proteins, and Müllerian inhibiting substance (MIS). We have studied the putative role of Alk2 in activin signaling using MA-10 cells, a mouse transformed Leydig cell line, in which endogenous expression of cytochrome P450 c17 hydroxylase/C17-20 lyase mRNA is inhibited by both MIS and activin A. Overexpression of Alk2 in MA-10 cells inhibited the activation of the activin-responsive CAGA-luciferase reporter and, conversely, transfection of siRNA for Alk2 increased the response. In contrast, overexpression of the MIS type II receptor in MA-10 cells increased the activin-mediated induction of CAGA-luciferase approximately fivefold, which we hypothesized occurs by MIS type II receptor sequestering endogenous Alk2. Binding experiments with (125)I-labeled activin show that the underlying mechanism of Alk2-mediated inhibition of activin signaling involves Alk2 blocking the access of activin to its type II receptor, which we show can bind Alk2 in the absence of ligand. These results show that the complement of other type I receptors in addition to the ligand-specific type I receptor can provide an important mechanism for modulating cell-specific responses to members of the TGFbeta family.